Chloroquine resistance modulated in vitro by expression levels of the Plasmodium falciparum chloroquine resistance transporter.
Plasmodium falciparum malaria is increasingly difficult to treat and control due to the emergence of parasite resistance to the major antimalarials, notably chloroquine. Recent work has shown that the chloroquine resistance phenotype can be conferred by multiple amino acid mutations in the parasite digestive vacuole transmembrane protein PfCRT. Here, we have addressed whether chloroquine resistance can also be affected by changes in expression levels of this protein. Transient transfection reporter assays revealed that truncation of the pfcrt 3'-untranslated region just prior to putative polyadenylation sites resulted in a 10-fold decrease in luciferase expression levels. Using allelic exchange on a chloroquine-resistant line (7G8 from Brazil), this truncated 3'-untranslated region was inserted downstream of the pfcrt coding sequence, in the place of the endogenous 3'-untranslated region. The resulting pfcrt-modified "knockdown" clones displayed a marked decrease in pfcrt transcription and an estimated 30-40% decrease in PfCRT protein expression levels. [3H]hypoxanthine incorporation assays demonstrated up to a 40% decrease in chloroquine with or without verapamil IC50 levels of pfcrt knockdown clones, relative to the 7G8 parent. Single-cell photometric analyses were consistent with an altered intracellular pH in the knockdown clones, providing further evidence for a relationship between PfCRT, pH regulation, and chloroquine resistance. Genetic truncation of 3'-untranslated regions provides a useful approach for assessing the impact of candidate genes on drug resistance or other quantifiable phenotypes in P. falciparum.